DNase I primary transcript is alternatively spliced in both normal and apoptotic cells: no evidence of up-regulation in apoptosis.
The reverse transcriptase polymerase chain reaction (RT-PCR) was used to elucidate the expression of DNase I and its possible involvement in apoptotic genome degradation. Multiple PCR products were obtained from cDNAs of different rat and human cells. The subsequent cloning and sequence analysis of seven PCR products revealed that only one of them had the expected size (639 bp) and sequence identity to that of rat DNase I cDNA. The other six PCR products were characterized by either sequence insertions or deletions. To establish the origin of this molecular diversity, a genomic fragment of the rat DNase I gene was also isolated, subcloned, and sequenced. Sequence comparison of six cDNAs with the rat genomic DNA revealed that they, indeed, resulted from inclusion of introns or deletion of exons. Southern hybridizations of the RT-PCR products from a variety of mammalian cell lines, using the major DNase I cDNA fragment as a probe, showed that in some cells as many as 20 alternatively spliced transcripts could be detected. This complexity of splice variants was widespread, and cell-specific profiles differed by the relative concentration of each transcript. None of these spliced transcripts maintained an open reading frame containing an intact catalytic site, suggesting that they do not encode any functional proteins. These complicated alternative splicing events might, however, significantly contribute to the regulation of DNase I expression. There was no apparent increase of the major DNase I transcript after induction of apoptosis in the cell lines studied. Apoptotic cells appeared to have similar normal/alternative transcript ratios as the control cells, suggesting that DNase I may not be the endonuclease involved in DNA degradation during apoptosis.